Introduction
As defined by the new edition of the American Psychiatric Association's classification system (DSM-5; APA, 2013) people with Gender Dysphoria present with a discomfort or distress that is caused by a discrepancy between a person's gender identity and that person's sex assigned at birth (and the associated gender role and/or primary and secondary sex characteristic). The World Health Organisation in its current International Classification of Diseases 10 th edition (ICD-10) (WHO, 1992) defines Transsexualism as the desire to live and be accepted as a member of the opposite sex, usually accompanied by the wish to make the person's body as congruent as possible with the preferred sex through hormone treatment and surgery (WHO, 1992) . It is likely that the new edition of the ICD, which is expected to be published in 2017 will replace transsexualism with a diagnosis of Gender
Incongruence (Drescher et al., 2012) . This diagnosis will also include people who do not necessarily want to transition from one binary gender to other. The terminology in this field has changed over the years and the terms 'transgender' and 'trans' have been used in the literature as umbrella terms to cover a wide variety of atypical gender experiences and expressions which may lead to a change of social gender role, but does not necessarily include cross-sex hormone treatment or surgical intervention (Coleman et al., 2012; Wylie et al., 2014) .
Non-suicidal self-injury (NSSI) refers to the direct and intentional injury of one's own body tissue without suicidal intent, such as cutting, burning, and hitting oneself, and has been found to function as a way to regulate emotions and self-punishment (Claes & Vandereycken, 2007) . Studies investigating this behaviour have interchangeably used different terms to define it, including self-harm, cutting, self-injury as well as NSSI. Investigating rates as well as risk factors of NSSI and suicide in trans people is important as it may help to understand vulnerability factors and may inform the development of preventative interventions to minimise the risk in this vulnerable population.
Three previous studies have reviewed the literature investigating the rates of mental health problems in Lesbian, Gay, Bisexual and Trans (LGBT) populations. As part of these reviews the authors have described some studies in the field of NSSI and suicidality, within the LGBT population (Haas et al., 2011; Pandya, 2014; Skerrett, Kolves & De Leo, 2015) . These have mainly found that there is an elevated risk for mental health problems among LGBT people, including self-harm. These reviews are limited by the lack of the systematic methodology used and the fact that they do not focus exclusively on the trans population. It is because of this that the aim of the present study was to conduct a systematic review of the literature examining prevalent rates of NSSI and suicidality within the trans population.
Methodology Eligibility Criteria
Articles selected included all methodological designed studies that explore prevalence rates of NSSI and suicide within the trans population. Studies were selected only if trans participants, both selfidentified and diagnosed by professionals, were included.
LGBT studies were accepted only if information for trans participants from the LGB group was provided separately. Additionally, studies were only eligible if they looked specifically at NSSI prevalent rates or suicidality (suicidal thoughts, suicide attempts and suicide rates). Articles that were researching mental health and psychopathology in general, with no description of NSSI and suicide rates were not included. Only studies in English were selected. For inclusion and exclusion criteria see Table 1 .
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Information Sources and Search
The systematic review adheres to the guidelines detailed in the PRISMA Statement (Moher, Liberati, Tetzlaff & Altman, 2009 Additionally, reference sections of identified articles and Google Scholar were examined for further relevant publications. The search used the following keywords: for terms referring to Trans people (Transsexualism, transgender, Gender Dysphoria, Gender Identity Disorder, Trans*), for NSSI, (selfharm, self-injury, Non-Suicidal Self Injury, NSSI) and for Suicide (suicide, suicidality, suicidal ideas, suicide attempts and mortality) . Every term used for Trans people was combined using the "OR" and the "AND" operate with the every term used for NSSI and Suicidality. Articles of interest were those that included the transgender population and had empirical data relating to the prevalence rate of either NSSI or suicidality within this population. Articles describing the potential vulnerability factors associated with NSSI and suicide for the transgender population were also collected and reviewed in order to help the discussion of the paper. A second researcher (GW) completed an independent literature search using the same method described to further increase the validity of the search.
Study Selection
As per PRISMA guidelines, studies were screened for eligibility in three stages: title, abstract and full text. In the first phase of screening by titles (n=223), duplicates were removed and the remaining titles (n=123) were screened for eligibility for the present study. This was then followed by screening the abstracts of the remaining studies (n=73), which was followed by full text screening which yielded 31 studies. This final sample of 31 studies was discussed and agreed with the second researcher (GW) and were therefore included in the systematic review. Throughout the screening process the eligibility criteria were used to assess the appropriateness of the studies. The main data that was extracted from the studies was: suicidal thoughts, suicide attempts, suicidal rates and NSSI prevalence rates and potential vulnerability factors (see Figure 1 ).
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Data extraction was performed independently using a standardised table with the following categories: title, author, date of publication, country of publication, population characteristics, sample size, main findings and prevalence rate (if applicable). The studies will be presented divided into two categories:
1) NSSI and trans people 2) Suicidality (including suicidal thoughts, suicide attempts and suicide rates) and trans people.
Results
Study Characteristics
The sample sizes of the thirty-one studies included in this review ranged from 24 to 6456. The first study published in this area was in 1975 by Wålinder and Thuwe. The 31 studies include a mix of youth, adults and older participants who were at different stages of transition, with seven studies using post-hormone treatment and post-surgical trans people as their sample. Out of the thirty-one studies, twenty-five (80.6%) described a trans population, with six (19.35%) studies researching the LGBT population and distinguishing the trans participants as a separate sub-group within this group. The studies reviewed were conducted in different countries worldwide, including UK (n = 5), USA (n = 12), the Netherlands (n = 2) and Australia (n = 2). The most common methodology used was self-report questionnaires although a range of sampling techniques and study designs were used. Seventeen (54.9%) studies looked at prevalence rates, five (16.1%) looked at the vulnerability factors associated with an elevated risk and nine (29%) looked at both the prevalence rates and vulnerability factors.
NSSI and Trans people
Five of the thirty-one (16.1%) studies investigated the relationship between NSSI and trans people. The first study investigating prevalence rates of NSSI in trans people is an American study by Walls et al. (2010) . Studying cutting behaviour within LGBT youths, the authors found that out of the thirteen self-identified trans participants, six reported engaging in self-cutting behaviour during the past year. In a more recent study, Claes et al. (2014) found a high prevalence rate of NSSI within their trans sample, with 38% of the sample having a life-time history of NSSI. They also found that prevalence was higher in trans men (57.7%) than trans women (26.2%). Additionally the authors described that NSSI behaviour was associated with psychopathology and interpersonal problems as well as low levels of social support. Only one type of NSSI behaviour (cutting) was assessed in this study and although evidence suggests this to be the most common form of NSSI (Claes & Vandereycken, 2007) , there may be other NSSI behaviours that affect the trans population. The authors selected a population of trans people attending clinical services, with a diagnosis of transsexualism as per the ICD-10 (WHO, 1992) and who were at the early stage of the assessment process. Therefore the findings reported relate to NSSI behaviour pre-assessment and before the commencement of treatment and possibly transition. As there is strong evidence of improved psychological and social functioning following social gender role transition (Cohen et al., 1997; Johansson et al., 2010; Murad et al., 2010 ) the high rates of NSSI behaviour in this study may be a reflection of the specific population selected. A study using similar methodology but selecting a population of trans people attending clinical services and at different stages of the transitional and treatment process found that trans participants had a significantly higher rate of NSSI compared to a control sample (Davey et al., 2015) . The authors report that 19% of the trans sample (half of the one reported by Claes et al, 2014) had engaged in some form of NSSI at some point within their lifetime. They also reported that trans men were more at risk of NSSI than trans women.
Studies examining levels of NSSI in young people attending the only Gender Identity Development Service in the UK for children and adolescents found a strong association between a diagnosis of gender dysphoria (as defined by the authors) and self-harm (defined as non-suicidal selfharm by the authors), with 24% of the patients reporting previously engaging in self-harm behaviour (Holt, Skagerburg & Dunsford, 2014) . They explain that the high prevalence of self-harm may be associated with the difficulties whilst going through social transition. The authors also found that selfharm was more common in trans males than trans females. In a similar study of adolescent transgender clients, Skagerberg, Parkinson and Carmichael (2013) found similar results as above, with 39% of their client sample reporting self-harm (particularly young people over the age of 12 years). Interestingly, the authors reported that although thoughts of self-harm were more common in trans females compared to trans males, actual self-harm was more common in trans males. The authors further reported that the most common type of NSSI was self-cutting. Although the study has a good sample size (n = 218), it is limited by the methodology as it gathers the information using a non-standardised method of data collection from patient's files, which may underestimate actual self-harming rates. Additionally, the data was collected over an 8 month period which adds some limitations to the study. In spite of this, the message of all the above studies is clearly indicative of higher levels of NSSI behaviour among trans people, adults and youngsters, particularly trans males.
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Suicidality in Trans people
Suicidal thoughts and attempts in Trans people
There are twenty-six studies investigating the association between suicidality (suicidal thoughts, suicide attempts and suicide rates) and trans people. Eighteen (69.2%) studies describe suicidal thoughts and intentions and eight (30.8%) report rates of suicide in this population.
Five studies (19.2%) used LGBT participants as their sample and distinguished between the subgroups so directly researching the trans participants in their analysis. The first of these studies by Mustanski and Liu (2012) investigated suicidal attempts in an LGBT group. The authors use psychiatric interviews within a longitudinal design that included a 1-year follow-up. They reported that 52.4% of the trans sample (n = 21) had a history of lifetime suicide attempt or attempts, 19% had a suicide attempt in the past year and 9.5% had attempted suicide between the original interview and the 1 year follow-up. These findings were nearly double to the LGB sample that had a lifetime suicide attempt history of 29.3%.
Two years later, an American study by Mereish, O'Cleirigh, and Bradford (2014) recruited a large group of LGBT participants from a community health centre (n = 1457). They also distinguished between the subgroups in their analysis. The authors reported very high prevalence rates for both lifetime history of suicide ideation (68.7 %) and suicide attempt (31.2%). Both studies (Mustanski & Liu, 2012; Mereish, O'Cleirigh & Bradford., 2014) are limited by the small numbers of trans participants (n = 21 and n = 11 respectively) compared to their overall sample size as well as by the self-identifying nature of the trans population studied.
The earliest study exclusively in trans people confirmed previous studies in the LGBT group and also showed that trans individuals reported significantly more suicidal ideation and attempt than cisgender people (Mathy, 2003) . This study found that the prevalence rate for a lifetime history of suicide ideation in the trans sample was 37%, compared to 24.2% for cisgender females (non-trans natal females) and 13% for cisgender males (non-trans natal males). The prevalence rate for suicide attempt in the trans sample was 23.3%, compared to 11.4% for cisgender female and 5% for cisgender male. Despite the small sample size of just 73 participants, the findings do show an elevated rate of suicidality among the trans population.
In 2006, Clements-Nolle, Marx and Katz reported that out of their 515 self-identified trans participants, 32% reported attempting suicide at some point in their lifetime. This is significantly much greater than the national average of the USA (4.6%), where the study took place. Furthermore, the authors found that predictors of suicide for their sample included younger age (< 25 years), depression, substance abuse history, and past history of sexual abuse. The authors also explained that gender-based discrimination and victimisation may help to explain the high suicide risk within the trans population.
Despite the large sample that this study used, the researchers used a cross-sectional study design so they are unable to make conclusions about causality. However, this does not affect the prevalence rate for suicide attempts reported.
Four years later, Maguen and Shipherd (2010) reported a prevalence rate of suicide attempt of 18% in their trans population, which is nearly half of the previously reported rates. This could be explained by selection procedure of the specific population: participants at a conference for trans people. As per studies in NSSI, they also found that trans men had a higher prevalence rate (41%) than trans women (20%). The authors found a positive association between being natal female, psychiatric hospitalisation, experienced trans-related violence and suicidal attempt. Due to the convenience sampling method used for recruitment, the findings may underestimate the rates of suicidal attempt in the trans population.
In the same year, Mustanski, Garafalo and Emerson (2010) similarly found an increased suicide risk for the trans population. In their study of LGBT youth (n = 246) that distinguished between the different sub-groups, the authors found that 45% of their trans sample had a lifetime history of suicide attempts. Ten percent of their sample had attempted suicide and the same number reported suicide ideation within the past year. Despite the high prevalence rates for suicidality within the trans population, the authors commented that the suicide behaviours were similar to those among representative youth samples in the same geographical area, although no control group was used in this study.
Through analysis of the descriptive data from the National Transgender Discrimination Survey (NTDS), Haas, Rodgers and Herman (2014) reported that the prevalence of suicide attempts among respondents was 41%, which vastly exceeds the 4.6% of the overall U.S. population. It is also higher than the 10-20% of the LGB population who report ever attempting suicide, showing the importance of distinguishing between the subgroups of LGBT in research. When researching the factors that contribute to vulnerability of suicidality in the trans population, the authors also found that mental health problems and experiences of harassment, discrimination, violence and rejection may increase the risk in this population. The study found that suicide attempts were highest amongst those who were younger (aged 18-24), suggesting age or factors related to age (such as impulsivity) to be a risk factor for suicidality. The NTDS is the largest survey of transgender and gender non-conforming adults to date which provides validity and reliability to the findings. However, the survey was looking at discrimination of the trans population as a whole and did not specifically research suicidality. As a result, the NTDS questionnaire included only a single item about suicidal behaviour that asked 'Have you ever attempted suicide?' with closed answer responses of yes/no. Due to the lack of follow-up questions and/or suicidal ideation questions, the analysis is limited to just suicide attempts and insightful information may have been missed.
A study using a matched control design by Resiner, White, Bradford and Mimiaga (2014) found similar results. The authors compared physical and mental health differences between trans and cisgender adults. Using their matched-pair subsample, which controlled for age, ethnicity, educational attainment and income, in a large trans population (n = 155), they found trans people to be more likely to endorse a lifetime suicide attempt and ideation compared to cisgender people. As per previous studies (Grossman & D'Augelli, 2007; Spack et al., 2012) , they also identify age as an important vulnerability factor for suicidality as trans youth was found to have a twofold to threefold increased risk of suicidal ideation, suicide attempt and NSSI.
Finally, in the most recent study in the field so far, lifetime prevalence rates for suicidal ideation of 81% have been found in a sample of 273 trans male participants, and more than a third reported an attempted suicide. The participants also reported high levels of self-harm, showing once again the relationship between gender dysphoria and self-injuring behaviour (Jones et al., 2015) .
In spite of the methodological limitations of many studies, all the studies investigating suicidality in the trans population have found considerable higher rates of self-injury in the trans population compared to cisgender people, primarily among young trans men.
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Suicide rates in Trans people post-treatment
There are few studies looking at suicide rates within the trans population, particularly focusing on post-treatment. One of those studies by Van Kesteren, Asscheman, Megens and Gooren (1997) found that although total mortality rate after hormone treatment was not higher than in the general population, the number of cases of suicide was higher compared with the expected mortality rates for suicide, particularly among the trans female sample. The number of suicide for trans males was similar to the one expected in the cisgender population. These findings were confirmed in an impressive follow up study of post-treatment trans people (Dhejne et al., 2011) . The authors found that the overall mortality rate for sex-reassigned persons was higher than for controls of the same birth sex, particularly death from suicide. They also reported that sex-reassigned persons had an increased risk for suicide attempts, suggesting that the suicide risk for the trans population may not be reduced after treatment and transition. These results confirm those from a Dutch study of transgender population on long-term sex hormones. In this study Asscheman et al. (2011) found that mortality by suicide was increased by six-fold among trans female sample compared to the cisgender population. There were no significant differences of mortality rates in the trans males, compared to the cisgender population, possibly due to the small number of transmen compared to trans female.
Discussion
This systematic literature review has found a strong association between gender dysphoria, NSSI and suicidality (suicidal thoughts, suicide attempts and suicide rates). In terms of NSSI in trans people, all of the research studies within this area found a high prevalence of NSSI among trans people, in particular trans men, when compared to cisgender people. It could be hypothesised that the biological influences attached to being born phenotypically female may play a part in the way people deregulate their emotions, as research has already identified NSSI to be more common among cisgender females than cisgender males (Claes & Vandereycken, 2007) . Despite the gender differences, both trans men and trans women have been found to present with a higher prevalence of NSSI compared to the general cisgender population showing the strong association between the two, possibly mediated by mental health problems, such as depression. rates are still significantly greater than in the cisgender population (Dhejne et al., 2011 , Asscheman et al., 2011 . Although some of these findings require replication, it may indicate that vulnerability to mental health problems and suicidality may increase with age in the trans population, possibly linked to a lack of social support, loneliness, victimisation and discrimination, as these factors have been found to be associated with poor quality of life in trans people (Davey et al., 2014 (Davey et al., , 2015 .
The association between NSSI and suicidality among trans people may indicate the need to explore this issue further in order to understand it better. Risk of NSSI among the trans population has been found to be associated with lack of perceived social support (Davey et al., 2014) , interpersonal problems (Claes et al., 2015) , and has also been linked to trans men and young age. Interventions aimed at increasing support and improving interpersonal skills may be useful in preventing NSSI behaviour. For example, currently little formal support is provided to help families and children of trans parents to understand, cope with, and hopefully support their loved ones' gender identity and transition. For some trans people, the desire to transition can result in the complete loss of contact with family, or in contrast, the desire to protect children who may be struggling to understand can lead a trans person to halt any exploration of their gender identity, which may lead to depression. Therefore, targeting interventions to help those people that are close to the trans person, rather than the trans person themselves, may increase the amount of social support that is able to be given to the trans person, and as a result, improve their mental health. Other interventions may help trans people develop new coping skills. For example, exercise as medicine is now being promoted in many areas of mental health (Stanton et al., 2015) . This is because not only does exercise release endorphins that are a feel good hormone and increases in physical capacity can lead to increased feelings of self-esteem and selfefficacy (Dang, 2010) , but participation in group sport or exercise can promote positive feelings of ingroup membership, friendship, and social support that have been shown to increase quality of life (Penedo & Dahn, 2005) and can act as a buffer against other negative feelings and experiences that may otherwise lead to NSSI behaviour. Sport participation has been shown to protect against hopelessness and suicidal ideation in adolescents (Taliaferro, 2008) . In addition, the rates of suicidality among trans people at follow-up post-surgery may indicate a need for a better preparation of trans people when discharged from clinical services, acknowledging the difficulties they may encounter, and aiming at developing coping skills through seeking and developing the support of significant others.
This may include greater efforts to address the lack of knowledge shared by many employers, schools/colleges and communities in order to increase their ability to be able to support the trans person as they develop in their new role without stigma.
Limitations
As with all systematic reviews the content of this paper is limited by the quality of studies interventions aimed at increasing support within the family or family of choice is not going to be effective. Rather, the underlying negative cognitive biases that lead to a lack of support being perceived needs to be targeted.
Despite the methodological limitations these studies have, they have all found similar results, suggesting that there is an association between being trans, NSSI and suicidality. The findings from the research tend to suggest that most of the difficulties associated with gender dysphoria and NSSI and suicidality are associated with the experience of victimisation, and lack of social acceptance, which could be mediated by depression. As in the general cisgender population, the reviewed studies have also identified that NSSI and suicidality are driven by intrapersonal and interpersonal factors, suggesting the importance of preventative interventions aiming at reducing those factors. As research have demonstrated that identity issues increase the risk for NSSI and suicidality, increasing education in order to change people's perceptions about trans people and by doing so decrease victimisation and isolation, may not be enough to help trans people. Additionally, it will require the need for access to psychological and/or physical interventions aiming to reduce gender dysphoria as well as, in a broader sense, robust legislation to promote equality and diversity within society.
Declaration of interest:
The authors report no conflict of interest. The authors alone are responsible for the content and writing of the paper -Observational studies including prospective and retrospective cohort studies.
-Studies describing mental health problems without clear reference to suicidality (suicidal thoughts, suicide attempts, suicide rates) or NSSI were not included.
-Cases series, and case studies were not included 
